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HIGH DENSITY ELECTRICAL 
HQTERCONNECT APPARATUS AND 

METHOD 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATION 

This patent application is a Continuation-In-Part patent 
application of US. patent application Ser. No. 08/207,768, 
entitled “High Density Electrical Interconnect Apparatus 
and Method”, ?led on Mar. 8, 1994. 

FIELD OF THE INVENTION 

The present invention relates generally to a new apparatus 
and method for use in electrical interconnect. More 
particularly, the invention encompasses an apparatus that is 
used as a temporary interconnect media between a chip, 
module, card, etc, that needs to be tested and/or burned-in 
and a test or burn-in system. A method for such burn-in 
and/or test or electrical interconnect is also disclosed. The 
inventive interconnect may also be used as a permanent 
interconnect between a chip, module, card, etc. and its 
connecting item or element. 

BACKGROUND OF THE INVENTION 

Semiconductor devices are becoming smaller and more 
dense with the evolution of new technology. However, 
increases in circuit density produce a corresponding increase 
in overall chip failure rates at a time when chip failure rates 
must deu'ease to remain competitive. Chip manufacturers 
are therefore challenged to improve the quality of their 
products by identifying and eliminating defects which pro 
duce defective chips known as fails. Whereas signi?cant 
improvements are being made to eliminate systematic 
defects by reducing process variability. Process improve 
ments alone are not su?icient to eliminate all the random 
defects which e?ect both yield and reliability. Historically, 
screening techniques have been employed to improve prod 
uct failure rates to acceptable levels by culling out many of 
these random defects. 
The most successful of these screen types is burn-in, 

which has also seen signi?cant improvement in recent years. 
When static burn-in was ?rst introduced, failure rate 
improvement factors of 2 wae typical for bipolar and early 
MOSFET products. Dynamic burn-in involving the appli 
cation of stimuli to chip input/output pads yielded a 5 to 20 
times improvement It is now known that the e?iciency of 
burn-in is limited by fails which escape detection during the 
burn-in process. Some chips see incomplete or no burn-in 
and account for many of the early fails experienced during 
use. 

In situ burn-in was developed to overcome this de?ciency. 
During in situ burn-in, tests are performed to ensure that the 
chips are experiencing proper stress, and fails which have 
the potential to recovm' are identi?ed. In situ burn-in has 
been shown to improve failure rates by a factor of 30 or 
more. For single-chip modules, the burn-in process usually 
involves the insertion of the fully packaged chip into a 
socket on a burn-in board For multi-chip modules (MCM’s) 
the process is generally not as straightforward; with mixed 
technologies on the same MCM, the situation becomes even 
mm'e complex. CMOS chips used in a multi-chip package 
along with bipolar chips cannot use the in situ burn-in 
process necessary to achieve the reliability objectives. 

For high density chips, the best and most e?icient way to 
improve the reliability failure rates is through in situ burn-in 
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of the single chip module. Chips are placed on substrates 
using a solder re?ow chip joining process or wire bond 
process and then are capped, tested, burned-in and shipped 
to the customer. 
The unpackaged chips or integrated circuits that have met 

the customer requirements are also referred in the industry 
as Known-Good-Die (KGD). Known-Good-Die are chips 
that have been stressed under extremes of voltage, tempera 
ture or clock speed and tested to accelerate the occurrence 
and identi?cation of the defects that cannot be detected 
when the chip is ?rst fabricated, but failure may occur after 
several hours/days/months of use. Known-Good-Die is 
especially required in the Multi-Chip-Module (MCM) arena 
where chips are typically not fully tested until mounted to a 
module with several other types of chips or other 
technologies, and therefore, a failure of such a chip could be 
very expensive if not fatal to the module. 

Additionally, within the industry there is also a need to 
make reliable electrical interconnects to C-4’s (Controlled 
Collapse Chip Connections), wire bond pads, solder ball 
grid array, solder column grid array, land grid array, to name 
a few, and therefore it is extremely important that these 
electrical interconnects be ?rst burned-in before they reach 
the end user. This testing and burning-in is also becoming 
important as the electrical interconnect grids are being 
tighter or closer. 

Reusable Chip Test Package, Bry et al, IBM Technical 
Disclosure Bulletin, Vol. 22, No. 4, Pages 1476-1477 
(September 1979), discloses a test package which permits 
the mounting of an integrated circuit chip without the use of 
soldm' or other kind of bonding for testing prior to ?nal 
encapsulation. 
Dynamic Burn-In of Integrated Circuit Chips at the Wafm' 

Level, IBM Technical Disclosure Bulletin, Vol. 29, No. 6, 
Page 2766 (Novemba' 1986), discloses a burn-in test at the 
wafer level wherein a wafer is attached to and removed from 
aprintedcircuitboardbyaradiantheatsource. 

Test and Repair of Direct Chip Attach Modules, IBM 
Technical Disclosure Bulletin, Vol. 31, No. 3, Pages 39-40 
(August 1988), discloses a method for removing a chip from 
a module where the chip tests bad or the joint between a 
module pad and a chip connection is bad. In the disclosed 
method, the chip is destroyed in the removal process, and a 
new chip attached 
US. Pat. No. 4,161,346 (Cherian et al.) discloses a 

connecting element for surface to surface connectors. A 
connecting element having a symmetrical, sinuous shape 
provides a spring action after exu'tion. The connecting 
element has, as an integral part thereof, a shorting beam that 
provides a shortm electrical path and it also provides a 
springing means to hold the element in a housing. 
US. Pat. No. 4,199,209 (Cherian et al.), discloses an 

electrical interconnecting device. A plurality of resilient 
connectors are embedded in an elastomeric material with 
opposing ends thereof being exposed on opposite surfaces of 
the elastomeric body to provide contact points between two 
printed circuit boards or the like. 
US. Pat. No. 4,295,700, for Interconnectors, discloses 

holder members that ?rmly hold an elastic material that 
provides an electrical connection between contact terminals 
of printed circuit boards. 
US. Pat. No. 4,764,122 (Sorel et aL), disclose a data bus 

connector. At least one elastic lamination, having 
projections, provides an electrical connection between two 
metallizations or pads. 
US. Pat. No. 4,963,822, for Method of Testing Circuit 

Boards And The Like, discloses methods and apparatus for 
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testing circuit boards and like components with test probes 
which are installed in an adapter serving as a means for 
connecting the contacts of the component to be tested with 
the conductors of a testing unit. 

U.S. Pat No. 4,97 5,079 for Connector Assembly for Chip 
Testing, discloses an electrical connector having contact 
members and urging means for making electrical contact 
with convex deformable contact areas on an electric device 
during a test. 

US. Pat. No. 5,237,269, for Connections Between Circuit 
Chips And A Temporary Carrier For Use In Burn-In Tests, 
discloses a circuit chip to be tested which is attached to a 
temporary, sacri?cial carrier to perform burn-in and test 
steps of a chip fabrication process. The attachment technique 
allows the circuit chip to be sheared oil‘ the ceramic substrate 
of the temporary carrier with no damage to the chip or the 
carrier such that the carrier may be reused. After burn-in, the 
joints are sheared 011‘ without causing damage to the chips or 
carrier. A high temperature hydrogen re?ow process is then 
used to re-shape the solder balls to their original form. The 
chips are visually inspected for any physical damage prior to 
shipment. 
The product of the present invention results in a tool or 

apparatus that provides an electrically reliable connection 
between the chip to be tested or the device under test (DDT) 
and the testing unit. Furthermore, the tempm'ary joint that is 
formed is strong enough to hold the chip in position through 
out the burn-in and/or test procedures, but it is compliant 
enough not to cause damage to either the chip or the testing 
unit. Furthermore, the present invention is very inexpensive 
compared to the prior known burn-in units, which require 
expensive complicated mechanical connectors or probes for 
forming less reliable pressure contacts. 

PURPOSES AND SUMMARY OF THE 
INVENTION 

The invention is a novel method and apparatus for pro 
viding an electrical Z-axis interconnect that is adaptable, 
reliable and provides high compliance. 

Thm'efa'e, one purpose of this invention is to provide an 
apparatus and a method for chip or module burn-in and/or 
test. 

Another purpose of this invention is to provide for con 
stant force, high quality electrical contact on product with 
large planarity 

Still another purpose of this invention is to have a simple 
design which allows for a variety of cost e?'ective manu 
fadzuring techniques. 

Yet anotha' purpose of this invention is to provide a high 
force per unit area concentration at tip of the eledrical probe 
so as to break any oxide that might be present. 
Yet another purpose of this invention is to provide a high 

force per unit area concentration at tip of the electrical probe 
with low force applied to contaa. 

Still yet another purpose of the invention is to have a 
probe assembly that can be reworked and/or repaired easily. 

Yet another purpose of this invention is to provide a low 
pro?le, high compliance interconnect. 

Still another purpose of this invention is to provide a 
temporary or permanent interconnect for a chip and/or a 
module. 

Therefore, in one aspect this invention comprises an 
interconnect interposer comprising an electrically insulative 
body, said electrically insulative body having at least one 
electrically conductive interconnect probe, wherein said 
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interconnect probe has a center portion having a ?rst end and 
a second end, wherein at least said ?rst end and/or said 
second end has a pre-formed de?ective tip. 

In another aspect this invention comprises an interconnect 
interposer comprising an electrically insulative body having 
at least one hole to accommodate at least one electrically 
conductive interconnect probe, wherein said interconnect 
probe has a center portion having a ?rst end and a second 
end, wherein at least said ?rst end and/or said second end has 
a de?ective tip. 

In yet another aspect this invention comprises a method 
for electrical interconnect comprising the steps of: 

(a) placing at least a portion of an interconnect intaposer 
over an electronic device, such that at least a portion of 
said intaconnect interposer makes electrical contact 
with at least a portion of said electronic device, 

(b) placing at least a portion of an element to be electri 
cally interconnected over at least a portion of said 
interconnect interposer, such that at least a portion of 
said element makes electrical contact with at least a 
portion of said electronic device through said intercon 
nect interposer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features of the invention believed to be novel and the 
elements characteristic of the invention are set forth with 
particularity in the appended claims. The ?gures are for 
illustration purposes only and are not drawn to scale. The 
invention itself, however, both as to organization and 
method of operation, may best be understood by reference to 
the detailed description which follows taken in conjunction 
with the accompanying drawings in which: 

FIG. 1, illustrates a preferred embodiment of this inven 
tion. 

FIG. 2A, illustrates a front view of a preferred embodi 
ment of this invention. 

FIG. 2B, is an enlarged view ofa section otthe preferred 
embodiment of the invention as illustrated in FIG. 2A. 

FIG. 2C, is a paspective view of the preferred embodi 
ment of FIG. 2A. 

FIG. 3, illustrates yet another preferred embodiment of 
this invention. 

FIG. 4A, is a more detailed nts of the intercon 
nect probe shown in FIG. 3. 

FIG. 4B, is an embodiment of another interconnect probe 
of this invention. 

FIG. 4C, is yet another embodiment of a interconnect 
probe of this invention. 

FIG. 4D, is still yet another embodiment of a interconnect 
probe of this invention. 

FIG. 5, is a perspective view of various embodiments of 
this invention. 

FIG. 6, is another perspective view of yet other embodi 
ments of this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Systems for both electrical test and/or burn-in and/or 
temporary or permanent intm'connect of electronic circuits 
continue to grow in importance as contact densities increase. 
Current trends on chips, modules and cards/boards are 
pushing the limits of available technology. 
The invention described here provides a highly variable 

tool that can be adapted to a large variety of requirements, 
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such as, but not limited to, size, compliance, force, material 
selection, con?guration, etc.. 
Some of the industrial applications for which this system 

can be readily used, includes, but not limited to, wafer 
testing, chip (both C-4 and wire bond) testing, area array 
module testing, card/board interconnect and other types of 
testing. Testing as used herein includes both test and asso 
ciated stresslburn-in. 

This interconnect can also be used as a permanent inter 
connect device for various electrical interconnect applica 
tions. 
The basic feature of the invention is the incorporation of 

a pre-formed de?ective section of thin, resilient conductive 
material, such as, beryllium copper, at the contact end of the 
probe. This pro-formed de?ective section can be a full circle, 
half circle, portion of an are, or other parabolic, hyperbolic 
or curved surface providing a “spring" elfect to the probe 
body. By selecting the appropriate design (curved section 
and dimensions) for the material chosen, a wide range of 
compliance/force can be achieved. 

This pre-formed curved or de?ective section can be on 
one or both sides of the probe body. If on both sides, probes 
are arranged in a housing such that appropriately spaced 
contacts extend on both sides and the unit can be used as an 
interposer. If on one side, probes are soldered to or inserted 
into a base substrate with the probe de?ective ends protrud 
mg. 
The prefu'red embodiment of the invention is illustrated 

in FIG. I, where the burn-in and/or test apparatus 10, has a 
burn-in and/or test interconnect interpose- 25, acting as a 
temporary interconnect media, is sandwiched between a 
chip or module to be burned-in 12, and a burn-in and/or test 
system or interface 14. 
The chip or module 12, typically has electrical contacts 

16, such as, solder balls or solder columns or C-4s 
(Controlled Collapse Chip Connection) or pads, to name a 
few, on one side. The burn-in and/or test system or interface 
14, on one side typically has electrical contacts 26, such as, 
solder balls or solder columns or C-4s or pads, to name a 
few, and on the opposite side it has pins or wiring ?rat is 
typically connected to the apparatus that monitors and/or 
provides the burn-in and/or test to the chip or module 12. 
The inventive burn-in and/or test interconnect interposer 

25, typically has a plurality of burn-in and/or test probes 21, 
havingastemorspineortrunkorbody23'l‘hebody23, 
typically has an uppa' or ?rst pro-formed de?ective end 22, 
and a lower or second pre-formed de?ective end 24. When 
used for chip or module burn-in and/or test the burn-in 
and/or test interconnect interposer 25, is placed between the 
chip or module 12, that has to be tested or burned-in and the 
burn-in and/or test system 14, that will provide the necessary 
burn-in and/or test, such that the ?rst pre-formed de?ective 
endn,ma.kes awiping contactwiththe solderballs orpads 
16, and the second pre-formed de?ective end 24, makes a 
wiping contact with the solder balls or pads 26. The tips of 
the de?ectiveends22and 24, couldbesharpsoasto 
penetrate or puncture at least a portion of the solder columns 
16 and/or 26, or they could be blunt so as to only provide a 
wiping action. In order to insure a good electrical contact 
between the chip or module 12, and the burn-in and/or test 
system 14, urging means 19, are typically used. Urging 
means 19, could be any means that provide pressure to the 
smface of the chip or module 12, so that a good wipe and 
electrical contact is obtained between the two pro-formed 
de?ective ends 22 and 24, and the corresponding pads 16 
and 26, respectively. 

30 
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The burn-in and/or test interconnect interposer 25, could 

also have means 28, either on one or both sides to limit the 
contact between the burn-in and/or test interconnect inter 
poser 25, and/or the chip 12, and/or the burn-in and/or test 
interface or system 14. The means 28, is typically a burn-in 
and/or test module stop 28. 

FIGS. 2A, 2B and 2C. illustrate another preferred 
embodiment of the invention, showing a burn-in and/or test 
probe 41. The burn-in and/or test probe 41, typically has a 
stem or spine or trunk or body 43, which may ?oat or move 
freely within the hole or opening 63, as more clearly seen in 
FIGS. 5 and 6 or it may be ?xed. The body 43, typically has 
an upper or ?rst de?ective end 32, and a lower or second 
de?ective end 34. 
The probe 41, has stops or retainer tabs 38, which are bent 

about 90 degrees to the rigid body 43. The preformed 
de?ective ends 32 and 34, are also at about 90 degrees or are 
perpendicular to the rigid body 43. It should be noticed that 
the semi-circular type ends 32 and 34, vary in cross 
sectional area starting at the one end and taminating at the 
rigid body 43. As more clearly seen in FIG. 2B, the section 
29, is wider than the narrow section 27, of the semicircular 
de?ective end 32 or 34. with this feature the probe de?ective 
end geometry can be optimized for performance. 
The tips 35 and 37, couldbe sharp so as to penetrate or 

puncture at least a portion of the pads 16 and/or 26, or they 
could be blunt so as to only provide a wiping action. 

In a typical application the de?ective ends 32 and 34, are 
semicircular so that when the urging means 19, places 
pressure on these semi-circular type de?ective ends 32 and 
34, it does so along the center line of the semi-circle causing 
these de?ective ends 32 and 34, to de?ect and form an 
almost semi-elliptical type shape. However, centerline force 
prevents torque induced rotations. 

Still another preferred embodiment of the invention is 
illustrated in FIG. 3, where a bm'n-in and/or test apparatus 
30, is shown. The burn-in and/or test apparatus 30, is similar 
to the burn-in and/or test apparatus 10, except that the 
inventive burn-in and/or test interposer 45, is somewhat 
diil‘erent. The burn-in and/or test inter-poser 45, has at least 
one burn-in and/or test probe 41, which is shown in more 
detail in FIG. 4A. The burn-in and/or test probe 41, typically 
has a stem or spine or trunk or body 43, which typically has 
a stop or retainer tab 48, to prevent the body 43, from freely 
?oating or moving within the burn-in and/or test intaposer 
45.'l'hebody43,typicallyhasanupperor?rstpre-formed 
de?ective end 42, and a lower or second pro-formed de?ec 
tive end 44. When used for chip or module burn-in and/or 
test the burn-in and/or test interposer 45, is placed between 
the chip ormodule l2,thathas to betestedor burned-in and 
the burn-in and/or test interface or system 14, that will 
provide the necessary burn-in and/or test, such that the ?rst 
pro-formed de?ective end 42, makes an eledrical contact 
with the solder ball 16, and the second pro-formed de?ective 
end 44, makes a wiping electrical contact with the pad 26. 
In order to insure a good electrical contact between the chip 
or module 12, and the burn-in and/or test intu'face or module 
14, urging means 39, are typically used. The urging means 
39, typically provide pressure to the entire surface of the 
chip or module 12, dining the burn-in and/or test process. 

FIGS. 4A and 4B, show a more detailed view of the 
burn-in and/or test probe 41. The de?ective ends 42 and 44, 
typically have a hole or opening 47 and 49, respectively. 
Similarly, the ends 42 and 44, also typically have tips 46 and 
36, respectively. The tips 46 and 36, could be sharp so as to 
penetrate or puncture at least a portion of the pads 16 and/or 
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26, or they could be blunt so as to only provide a wiping 
action. The hole or opening 47 and/or 49, could be circular 
or elliptical or similar other shape, so that a corresponding 
shape for the end 42 and/or 44, is obtained. In a typical 
application the hole 47 or 49, is circular so that a circular end 
42 or 44, is obtained and when the urging means 39, places 
pressure on these circular type ends 42 or 44, these end 
de?ect and form an almost semi-elliptical type shape. 

FIG. 4C, illustrates another embodiment of a burn-in 
and/or test probe 51. Pre-formed de?ective ends 52 and 54, 
typically are in a shape of a hook for ?exibility and com 
pliance. The tips 36 and 46, could be sharp so as to penetrate 
or puncture at least a portion of the pads 16 and/or 26, or 
they could be blunt so as to only provide a wiping action. 
The shape of the pre-formed de?ective ends 52 and 54, 
could be of any shape, as long as the burn-in and/or test 
probe 51, provides an electrical connection between the chip 
or module 12, and the burn-in and/or test interface or module 
14. In a typical application the ends 52 or 54, are semi 
circular so that when the urging means 39, places pressure 
on these semi-circular type ends 52 or 54, these end de?ect 
and form an almost elliptical type shape. 

FIG. 4D, illustrates yet another embodiment of a burn-in 
and/or test probe 61. The burn-in and/or test probe 61, is 
similar to the burn-in and/or test probe 51, except that the 
stop a retainer tabs 48, are ditferent, and the burn-in and/or 
test probe 61, has at least one stop 56, to stop or contain the 
complete de?ection of the ?rst or upper de?ective end 52. 
Similarly, the burn-in and/or test probe 61, could also have 
at least one stop 58, to stop or contain the complete 
de?ection of the second or lower de?edive end 54. 

FIG. 5, is a pa‘spective view of still another nt 
of the invention. The burn-in and/or test apparatus 50, has a 
burn-in and/or test interposer 55. The interposer 55, has at 
least one channel or trench 63, to accommodate the stop or 
retainer tabs 48. Also, shown in FIG. 5, are additional 
different embodiments of burn-in and/or test probes 71 and 
81. The burn-in and/or test probe 71, is va'y similar to the 
burn-in and/or test probe 41, except it has stop or retainer 
tabs 48, that are retained in the channel or trench 63. 
Similarly, the burn-in and/or test probe 81, is way similar to 
the burn-in and/or test probe 51, except ft!‘ the stop or 
retainer tabs 48, that are accommodated in the channel or 
trench 63. It should also be noted that the retainer tabs 48, 
of the burn-in and/or test probe 51, expand inside the 
channel or trench 63, as shown in FIG. 5. 

It is preferred that the burn-in and/or test: probes are 
assembled inside the burn-in and/or test interposer strip 65, 
and then the individual burn-in and/or test intaposer strips 
65, are then assembled to form the burn-in and/or test 
interposer 55. However, for some embodiments the burn-in 
and/or test interposer 55, could be provided with at least one 
hole or opening 67, through which a burn-in and/or test 
probe could be fed through and retained inside the burn-in 
and/or test interposer 55. 

FIG. 6, is a perspective view of yet another embodiment 
of the invention. The burn-in and/or test interposer 75, is 
very similar to the interposer 55, except that it has burn-in 
or test probes 41, as illustrated in FIGS. 2A, 2B and 2C. The 
interposer 75, has at least one channel or trench 63, to 
accommodate the stop or retainer tabs 38. The burn-in 
and/or test probe 41, is very similar to the burn—in and/or test 
probe 71, except it has stop or retainer tabs 38, that are 
retained in a perpendicular or at about a 90 degrees angle 
inside the channel or trench 63. It should also be noted that 
the retainer tabs 38, of the burn-in and/or test probe 41, 
expand inside the channel or trench 63, as shown in FIG. 6. 
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It is preferred that the burn-in and/or test probes are 

assembled inside the btn'n-in and/or test intcrposer strip 65, 
and then the individual burn-in and/or test interposer strips 
65, are then assembled to form the burn-in and/or test 
interposer 75. However, for some embodiments the burn-in 
and/or test interposer 75 , could be provided with at least one 
hole or opening 67, through which a burn-in and/or test 
probe could be fed through and retained inside the burn-in 
and/or test interposer 75. 

It should be understood that the channel or trench 63, 
should be designed in such a manner to be wide enough to 
permit the burn-in and/or test probe 41, to ?oat in the vertical 
direction so that the total de?ection (compliance) is shared 
among the two de?ective tips. This permits compliance to be 
the sum of the two ends 32 and 34. 

The inventive burn-in and/or test probes mounted in the 
burn-in and/or test interconnect could be mounted in a 
housing or on a substrate or could be used directly on test 
boards, or incorporated into sockets or be used as part of a 
connector system. 
The manufacture of these inventive burn-in and/or test 

probes can be accomplished eitha' through a masking and an 
etching processes or via stamping or coining operations. The 
burn-in and/or test probes once manufactured can then easily 
be placed into a carrier or a burn-in and/or test interconnea 
strip that will result in a bln'n-in and/or test interconnect. 
The burn-in and/or test probe could be made from any 

electrically conductive material such as, BeCu, BeNi, Cu or 
Cu alloys, Fe or Fe alloys and any other electrically con 
ductive material, such as an electrically conductive polyma" 
or elastomer, to name a few. 

Similarly, the material for the burn-in and/or test inter 
connect and/or individual interconnect strips must be some 
electrically insulative type material and could be selected 
from any electrically insulative mata'ial, such as, but not 
limited to, plastics, ceramics, polymu's, epoxies, natural and 
man made fabrics, to name a few. 

The burn-in and/or test interconnect is prefa'ably formed 
by molding techniques, such as, forming individual strips 
and placing a burn-in and/or test probe inside said strip and 
then re?owing the material so as to form the burn-in and/or 
test interconnect. 

The individual interconnect probes are assembled into an 
array for providing a temporary or permanent interconnect. 
The attachment technique of the present invention results 

in an electrically reliable joint which is strong enough to 
hold the chip in position on a carrier throughout the burn-in 
and/or test procedures, but which is compliant enough not to 
cause damage to either the chip or the burn-in or testing 
module or carrier. The attachment technique of the present 
invention is very inexpensive compared to the prior known 
techniques which required expensive and complicated 
mechanical connectors or probes for forming less reliable 
pressure contacts. 

EXAMPLES 

The following examples are intended to further illustrate 
the invention and are not intended to limit the scope of the 
invention in any manner. 

Example 1 

Aburn-in and/or test interconnect as illustrated in FIG. 1, 
was made which had spacings between burn-in and/0r test 
probes as ?ne as 0.224 mm (0.0088 in). This type of spacing 
is typical for chip C-4 applications. A compliance of 0.038 
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mm (0.0015 in) was obtained for the C-4 chips, which was 
per side, for the double sided burn-in and/or test probes, and 
a 0.150 mm pitch for peripheral chip pads was obtained. 

Example 2 
A bum-in and/or test interconnect as illustrated in FIG. 1, 

was made which had spacings between burn-in and/or test 
probes as large as 1.270 mm (0.050 in). This type of spacing 
is typical for area array module applications. A compliance 
of 0.254 mm (0.010 in) was obtained for the modules, which 
was per side, for the double sided burn-in and/or test probes. 
While the present invention has been particularly 

described, in conjunction with a speci?c preferred 
embodiment, it is evident that many alternatives, modi?ca 
tions and variations will be apparent to those skilled in the 
art in light of the foregoing description. It is therefore 
contemplated that the appended claims will embrace any 
such alternatives, modi?cations and variations as falling 
within the true scope and spirit of the present invention. 
What is claimed is: 
1. An interconnect interposer comprising an electrically 

insulative body, said electrically insulative body having at 
least one electrically conductive interconnect probe provid 
ing an electrically conductive path, wherein said at least one 
electrically conductive interconnect probe has a rigid planar 
center portion, two retainer tabs connected to said rigid 
planar center portion to limit the ?oating of said at least one 
electrically conducaive interconnect probe within said elec 
trically insulative body, a ?rst end and a second end, wherein 
at least said ?rst end at least one of said ?rst or second end 
said second end has a pre-formed de?ective section, wherein 
a portion of said pre-formed de?ective sedion has a pro 
truding tip, wherein said pro-formed de?ective section is 
narrower in cross-sectional area than said rigid center 
portion, wherein said rigid center portion is non-de?ective, 
and wherein said electrically conductive path is from said 
?rst end through said non-de?ective rigid center portion to 
said second end. 

2. The interconnect interposer of claim 1, whu'ein the 
material for said electrically insulative body is selected from 
a group consisting of plastics, ceramics, polymers, epoxies, 
natural and man made fabrics. 

3. The interconnect intm-posu- of claim 1, wherein the 
material for said electrically conductive interconnect probe 
is selected from a group consisting of BeCu, BeNi, Cu, Cu 
alloys, Fe, Fe alloys, electrically conductive polymer, elas 
tom and noble metal alloys. 

4. The interconnect intu'posu' of claim 1, wherein the 
geometry of said lire-formed de?eetive tip end is selected 
from a group consisting of circular, semi-circular, elliptical, 
rectangular, triangular and polygonal. 

5. The interconnect interposer of claim 1, wherein said 
protruding tip of said pre-formed de?ective tip end is sharp. 

6. The interconnect interposer of claim 1, wherein said 
potruding tip of said pre-formed de?ective tip end is blunt. 

7. The interconnect interposer of claim 1, wherein said 
?rst end is a minor image of said second end. 

8. The interconnect interposer of claim 1, wherein said 
?rst end is not a mirror image of said second end. 

9. The interconnect interposer of claim 1, wherein said at 
least one electrically conductive interconnect probe provides 
an electrical connection between two electrical components 
to be electrically interconnected. 

10. The intm‘connect interposer of claim 1, whmein there 
is at least one stop on said de?ective section to prevent an 
end of said at least one electrically conductive interconnect 
probe from completely de?ecting. 
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11. The interconnect interposer of claim 1, wherein said 

retainer tabs are bent about 90 degrees to the rigid planar 
center portion. 

12. The interconnect interposer of claim 1, wherein said 
pre-formed de?ective section has a varying cross-sectional 
area. 

13. The interconnect interposer of claim 1, wherein said 
at least one electrically conductive interconnect probe is 
made by a process selected from a group consisting of 
stamping, forming and etching. 

14. The interconnect interposer of claim 1, wherein a 
force is applied to said at least one electrically conductive 
interconnect probe from the top and bottom along said at 
least one electrically conductive interconnect probe’s 
centerline, such that compliance at each end is shared 
without generating a torque movement. 

15. The interconnect interposer of claim 5, wherein a 
portion of said protruding tip penetrates a pardon of an 
electrical contact. 

16. The interconnect interposer of claim 1, further com 
prising at least a second electrically conductive interconnect 
probe and wherein the center to center spacing between each 
of said electrically conductive interconnect probes is 
between about 0.10 and about 2.00 mm. 

17. An interconnect intu'poser comprising an electrically 
insulative body having at least one hole to accommodate at 
least one eledrically conductive interconnect probe, wherein 
said at least one electrically conductive inta‘connect probe 
has a rigid planar center portion having a ?rst end and a 
second end and further having two retainer tabs connected to 
said rigid planar center portion to limit the ?oating of said 
at least one electrically conductive interconnect probe within 
said electrically insulative body, wherein at least said ?rst 
end at least one of said ?rst or second end said second end 
has a pro-formed de?ective section, wherein a portion of 
said pro-formed de?ective section is narrower in cross 
sectional area than said rigid planar center portion, and 
wherein said rigid planar center’ portion is non-de?ective. 

18. The interconnect interposer of claim 17, wherein the 
material for said electrically insulative body is selected from 
a group consisting of plastics, ceramics, polymers, epoxies, 
natcn'al and man made fabrics. 

19. The interconnect interposer of claim 17, wherein the 
mata'ial for said at least one electrically conductive inter 
connect probe is selected from a group consisting of BeCu, 
BeNi, Cu, Cu alloys, Fe, Fe alloys, electrically conductive 
polymer, elastomu' and noble metal alloys. 

20. The intu'connect interposer of claim 17, whu'ein a 
distal portion of said de?ective section is sharp. 

21. The interconnect interposer of claim 17, wherein a 
distal portion of said de?ective section is blunt. 

22. The intu'connect interposu' of claim 17, wherein said 
?rst end is a mirror image of said second end. 

23. The intaconnect interposer of claim 17, wherein said 
at least one electrically conductive interconnect probe pro 
vides an electrical connection between a chip and a test 
substrate. 

24. The interconnect interposer of claim 17, wherein there 
is at least one stop on said de?ective section to prevent an 
end of said at least one electrically conductive interconnect 
probe from completely de?ecting. 

25. A method for eledrical intm‘connect comprising the 
steps of: 

(a) placing at least a portion of an interconnect interposer 
ova‘ an electronic module, such that at least a portion 
of said interconnea interposer makes electrical contact 
with at least a portion of said electronic module, 
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(b) placing at least a portion of an element to be electri 
cally interconnected over at least a portion of said 
interconnect interposer, such that at least a portion of 
said element makes electrical contact with at least a 
portion of said electronic module through said inter 
connect interposer, wherein said interconnect inter 
poser has at least one probe that provides said electrical 
connection between said element and said electronic 
module, said at least one probe has a rigid planar center 
portion having a ?rst end and a second end and further 
having two retainer tabs connected to said rigid planar 
center portion to limit the ?oating of said at least one 
probe within said interconnect interposm‘, wherein at 
least said ?rst end at least one of said ?rst or second end 
said second end has a pre-formed de?ective tip, 
wherein a portion of said pre-formed de?ecn've tip is 
nan'ower in cross-sectional area than said rigid planar 
center portion, and wherein said rigid planar center 
portion is non-de?ective. 
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26. The method of claim 25, wherein said element to be 

electrically interconnected is a chip or a module. 
27. The method of claim 75, wherein at least one end of 

said at least one probe has at least one stop on said 
pro-formed de?ective tip to prevent the complete de?ection 
of said at least one pre-formed de?ective tip. 

28. The interconnect interposer of claim 1. wherein there 
is at least one stop on a peripheral surface of said insulative 
body to prevent an end of said at least one electrically 
conductive interconnect probe from completely de?ecting. 

29. The interconnect interposer of claim 17, wherein there 
is at least one stop on a peripheral surface of said insulative 
body to prevent an end of said at least one electrically 
conductive intm'connect probe from completely de?ecting. 

30. The interconnect intmposer of claim 4 wherein the 
geometry of said pro-formed de?ective tip is circular. 

31. The interconnect intm‘poser of claim 4 wherein the 
geometry of said pro-formed de?ective tip is semi-circular. 

1? It! * * * 


